CEREAL /SCIENCE 





ri 


' * 
a 
Lt st A 
ee — * 
siete 3 
ad er 
e* So SL ae 
a a ’ ’ ed 
e PS SS oe 
+ = ee a 
+4 


AN OFFICIAL PUBLICATION 


OF THE 
AMERICAN ASSOCIATION 
OF CEREAL CHEMISTS 





eee ee 
au 


wa BS 
seth RIN eRe _ CRT ae 
a Fate ev - , ataes® Fs 5 . oa . ee + sous ve Bas 
eee TF Peay Ba Ges. - cieraltiieherae & . ’ 73, 
te I oS f i x A ramen a ay vo wr me 
ee Pn) ee EY: SE wg coo Neen a PEE tf cage 
ete et oe al ee 


a a ae ea” 
cep So he} 4 


ox eiSie oe 


INTERMEDIATE SIZE 


Pictured below is an oven with a capacity 
of 12 1-lb. loaves or 24 pup loaves. 
Available in electric heated with Bristol 
controls or gas fired with Robert Shaw 
controls. Shipping weight 1000 Ibs. Table 
space 40” x 40”. 


Price $918.50 Net F.O.B. Lincoln, 
Nebraska. 


STANDARD SIZE 


Capacity 8 1-lb. loaves or 16 pup loaves. 
This is our original Reel Oven. Specifi- 
cations same as Intermediate except for 
capacity. Shipping weight 800 Ibs. Table 
size 32” x 40”. 


Price $577.50 Net. 


LARGE SIZE 


Capacity 16 1-lb. loaves or 32 pup 
loaves. Similar specifications as other 
sizes except for width and necessary 
variations. Shipping weight 1250 Ibs. 


Price $1010.62 Net. 


AVAILABLE IN STAINLESS 
STEEL EXTERIOR AT 
EXTRA COST 


x NATIONAL MFG. COMPANY 


LINCOLN, NEBRASKA 
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America Likes Breakfast Foods 





wa The consumption of the dry type of cereals which are usually 
Ma eaten cold has increased significantly. It shows a much higher 
rate of increase in recent years. For instance, in 1958 the per 
capita consumption of the cold type was 5.1 pounds as com- 
pared with 3.5 pounds in 1940. On the other hand, the hot 
type fell off from 3.2 pounds in 1940 to 2.5 pounds in 1958. 
Total consumption in this same period 
increased from 6.7 pounds in 1940 to 
7.6 pounds in 1958, 






PER CAPITA CONSUMPTION OF 
BREAKFAST CEREALS IN THE USA 
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Why are breakfast cereals so well-liked? 
They are tasty; they are easily served; 
they appeal to busy homemakers, as well 
as institutional dietitians, because they 
are readily available in a variety of 
flavors at a modest cost. They add in- 
terest and value to an important but 
sometimes neglected meal—breakfast. Their use is extending to 
between-meal and party snacks, too. Many grains are processed 
to make breakfast cereals: wheat, corn, oats, rice. Eaten with 
fruit and milk or light cream, they contribute an excellent com- 


0 
§ 
‘ 
? 
6 
5 
4 
3 
2 
1 


oln, 





N 
: 
N 
N 


YEAR 1940 1958 






ives, 

scifi bination of basic, flavorful, nutritious foods to the diet. 
t for Better Foods for Better Health 

able Through Restoration 





The science of nutrition 
has advanced rapidly. In 
the manufacturing proc- 
ess of some cereals, 
some of the essential “B” 
vitamins and minerals 
are subject to some loss, 
just as with other foods. 
These losses are inescapable when such grains are prepared for 
human use. When this became known, manufacturers acted to 
overcome the losses. They adopted restoration. 
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Restoration simply means that certain important vitamins and 
minerals are restored to the cereal food during processing, so that 
the vitamin and mineral values in the finished product are gen- 
erally equal to the whole grain values of those elements. Wheat, 
corn and rice products are customarily so treated. Vitamins B, 
(thiamine), B, (riboflavin), niacin (another “B” vitamin), and the 
mineral, iron, are those most widely restored. Vitamins C and D 
are also sometimes added. 











Pre-sweetened cold cereals emphasize the nutritional importance 
of added vitamins. Increased calories require more “B” vitamins 
for best utilization of the food. 







Why the Vitamins are Important 





Physicians and diet experts have proved that vitamins are essen- 
tial to prevent certain deficiency diseases and to contribute to 
robust good health. 









THE VITAL STORY OF 


Breakfast Cereals 


with essential vitamins and minerals restored 


by Science Writer 





Vitamin B, (thiamine) helps build and maintain physical and 
mental health. It is essential for normal appetite, intestinal activity, 
and sound nerves. A lack of this vitamin leads to beriberi, a rarity 
in the U.S. A., but still a very serious health problem in other parts 
of the world. 


Vitamin B, (riboflavin) is essential for growth. It helps to keep 
body tissues healthy and to maintain proper function of the eyes. 


Niacin is needed for healthy body tissues. Its use in the American 
diet has been largely responsible for the virtual disappearance of 
pellagra, a serious disease. 


Vitamin D helps children develop nor- 
mal tecth and bones. It prevents the de- 
velopment of certain abnormal bone 
conditions in adults. 


Iron is essential for making good red 
blood and for the prevention of nutri- 
tional anemia. 





Where Do the Vitamins Come From? 


At about the same time that processing losses in breakfast cereals 
became known, other developments in the scientific world made 
available ample supplies of vitamins at economical prices. Thus, 
the nutritional contribution of some breakfast cereals could be, 
and was, greatly improved through restoration. 


Since the early days of breakfast food restoration and of white 
flour and white bread enrichment, the world-famous firm of 
Hoffmann-La’ Roche has supplied top quality vitamins by the tons. 
Pioneering work in its laboratories and by its collaborators resulted 
in the “duplication” of some of nature’s extremely complex sub- 
stances. First, the chemical composition of the vitamin was learned. 
Second, the pure substance was isolated. Third, the “duplicate” 
was made by synthesis. And fourth, the laboratory techniques 
were extended to large scale commercial operations. 


The manufactured “duplicate” is identical chemically and in bio- 





logical activity with nature’s own prod- 
uct. A vitamin is still a vitamin regardless 
of whether nature or man made it. So ef- 
ficient is large-scale manufacturing, that 
vitamins are sold at a lower cost than if 
they were extracted from natural sources. 


This article is one of a series devoted to the story of vitamin en- 
riched or restored cereal products: white flour, white bread and 
rolls, corn meal and grits, macaroni products, white rice, break- 
fast cereals, farina. Reprints of this article, of any other in the 
series, or of all are available’ without charge. Please send your 
request to the Vitamin Division, Hoffmann-La Roche Inc., 
Nutley 10, New Jersey. In Canada, Hoffmann-La Roche Ltd., 
1956 Bourdon Street, St. Laurent, Montreal 9, P. Q. 
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MeK©COST TEST 


Vanilla bean costs are 

climbing .. . Planifoline 
(from plant extractions VANILLA 
TAME Lo Coa Tel TAY 
TTT TaN Lam ltl 
vanilla formulations... 
no artificial color added. 





PLANIFOLINE 







= Make the taste test. . . the cost test 
~ ... and you'll decide on Planifoline 
... available in one to 10-fold con- 
centrates, oleoresins, and imitation 

vanilla sugars of varied strengths. 


EXECUTIVE OFFICES: 900 VAN NEST AVE., (BOX 12) NEW YORK 62, N.Y. 
LABORATORIES, INC. CHICAGO 6 » LOS ANGELES 21 
e@ Boston e Cincinnati e Detroit e Dallas e New Orleans 
e St. Louis e San Francisco . 

Sales Offices in Principal Foreign Countries b> 
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This is the C. W. Brabender 
QUADRUPLEX PILOT MILL. . . the 
giant step forward in micro-roller 

test milling. This compact, new instru. 
ment contains many practical 

features, including .. . 


A — Feed Control Knob 

B — Feed Hopper 

C —Filter Silk Screen 

D —Filter Dust Collector Tube 


E— Removable Cover 
Plate for Mill Roll Cleaning 


F — Sifter Chamber 


G — Bran Drawer 


ONE 
OF 
THE 
REASONS 


FOR 
YOUR 


FLOUR 
QUALITY 


H — Flour Drawer 
| — Aspirator Blower 





J — Aspirator Adjustor 


THE The QUADRUPLEX PILOT MILL yields an average of 
parr Flay, 69% Hungarian. Grinding rate is 35 grams/minute. 


SEAL Practical application is demonstrated by the fact that 
on the same wheat i i 


, there is no greater difference on 


" 
Quadruplex milled and commercially milled flour than 
; CWB. BEHIND between flour from two commercial mills. Because the 
“aS 


roll setting is fixed for all types of wheat, a skilled 
10, ow THE operator is not required. And remember — you can rely 
Rb CAL on C. W. Brabender’s field service for qualified 
INSTRUMENT assistance of any kind — you name it! 





The 


NAME 


BEHIND 
THE 
SEAL 


C. W. Bradender Instruments are first choice 
throughout the world, because they are built by 
engineers who know the cereal industry. For 
more than 25 years, the time and efforts of C. W. 
Brabender, the man, have been dedicated to help 
the cereal industry. For your own complete satisfaction, 
therefore, be sure you deal with this . . . his 
company .. . not with any other American firm 
using his good name. Call C. W. Brabender. His 
application knowledge is yours without obligation. 





ha 


Cc. W. BRABENDER 


50 E. WESLEY STREET Any time you're in our neighborhood come in and 


isit us. Ml h 
CW Brab ender SOUTH HACKENSACK, N.J. ou menutectorng plant and service laboratories 





We are only 30 minutes from Times Square. 





Instruments, Inc. DIAMOND 3-8425 
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[ Is NOT new, but it is basic to some of the newest scientific de- 
velopments, including automation and electronic computers. It simply 
describes self-regulation by feeding into a system information about the 
performance of a process. One of the simplest examples of feedback is the 
use of a thermostat to control operation of a heater. Another is the regener- 
ative type radio receiver many of us built when we were high school students. 


' Using feedback to control a process may seem to utilize a principle so 
simple and obvious that it is hardly worth discussing. Still, it is such a fun- 
damental concept that it has philosophic importance. What better guide can 





one find to plan his own program and actions than the feedback from his 
past performance? 


When they are part of a complex organization, scientists, technologists, 
and technicians are expected to provide information useful to others on the 
team. In order to have maximum value, such information must be of the 
kind needed, precise enough but not too precise, available in time to guide 
action, and produced at minimum cost consistent with the other prerequi- 
sites. Thus, a method suitable to obtain information needed for a given 
purpose may be quite useless in another situation. 


Feedback of data on product performance and customer satisfaction pro- 
vides a measure of the value of laboratory data and technical recommenda- 
tions. More important, it can point the way to needed new scientific knowl- 
edge, lead to better analytical procedures, and promote greater laboratory 
efficiency. 


Paut E. Ramstap 
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S THE SCIENCE of rockets and 
A missiles has advanced through 
combined efforts of government, in- 
dustry, and education, so also has the 
science of cereal progressed. At the 
45th Annual Meeting of the AACC 
in Chicago, members of government, 
industry, and education will be 
present to report their work to you. 

Your hosts, the Midwest Section, 
have planned a spirited meeting. Ed- 
ward Feigon of Kitchen Art Foods, 
Chicago, is local arrangements cha’‘r- 
man. Robert B. Koch, program chair- 
man, and his committee have sched- 
uled the following sessions: Cereal 
Processing, Harry G. Obermeyer; 
Flavor Research, John Coleman; 
Prepared Mixes, Jim Tucker; Baking 
and Baking Technology, Roy C. A. 
Bradshaw; Process Control in the 
Fermentation Industry, George J. 
Fuld; Feeds and Feed Supplements, 
John Mahoney; Starch Research, 
Thomas J. Schoch; Cellular Concepts 
in Cereal Research, Stanley A. Wat- 
son; Marketing Research and Statis- 
tics, Howard Bauman; Cereal Pro- 
tein Research, Dale K. Mecham; 
Methods and Gadgets Useful in Con- 
trol, Donald C. Meek; General Ses- 
ston, Eugene F. Garner. 

Chicago will provide AACC mem- 
bers the opportunity to observe the 
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pulse of the grain industry at work. 
The Board of Trade is a unique view 
of the hustle and bustle of grain ex- 
change. It gives emphasis to the fact 
that Chicago “feeds the nation.” 
Situated at the center of the world’s 
richest and most productive agricul- 
tural area, Chicago is served by 
twenty trunk line railroads and is 
the only city having a water thorough- 
fare connecting the Great Lakes, St. 
Lawrence Seaway, and the Missis- 
sippi River System. Chicago has the 
second largest aggregation of plants 
and production volume in the whole- 
sale baking industry. It handles 
enough grain to be known as the 
nation’s third largest granary. 
Aside from its industrial impor- 
tance, Chicago is a cultural cornu- 
copia. The Historical Society has a 


Part of Chicago’s Lake Michigan shoreline from the 
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famous collection of Lincoln’s let- 
ters, documents, and personal effects; 
the Art Institute with the world’s | 
greatest collection of French art | 
works of the 19th and 20th centuries; | 
Natural History Museum with its }, 





displays in the fields of anthropology, 
botany, geology, and zoology; the 
Shedd Aquarium and the Adler 
Planetarium and Astronomical Muse- 
um are but a short distance from the 
Morrison Hotel. There is the George 
F. Harding Museum, containing one 
of the foremost collections of medie- 
val armor, weapons, musical instru- 
ments, art, and furniture, and the 
world famous Museum of Science 
and Industry with its operating coal 
mine, foundry with electric furnaces, 
and food exhibit. The Ling Long { 


Museum in Chicago’s Chinatown de- 


















Planetarium. At left is the Conrad Hilton hotel. 
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picts 5,000 years of Chinese history. 


It has been said that a visitor 
could dine each night for five years 
ina different Chicago restaurant pro- 
viding unusual cuisine and atmo- 
phere. From Chinese dinners to the 
Cafe Bohemia where buffalo, moose, 
venison, and bear steaks are on the 
menu the year around, there is a 
wide range of viands and potables 
to be found in the city’s eating places. 
Chicago is justly famous for its chop 
and steak houses. Representative of 
these are the Blackhawk Restaurant 
and the Sirloin Room of the Stock 
Yard Inn. 


Italian, Hungarian, Bohemian, 
Mexican, Japanese, Polish — nearly 
every nationality with the possible 
exception of Eskimo, is represented 
in the city’s array of unusual and 
different restaurants. From chicken 
paprikas through fried squid and 
whale steaks to French escargot, 
diners-out can sample the favorite 
foods of the majority of the world’s 
peoples. Many nationality restaurants 
feature colorful native music, at- 
tendants in native costume, and sing- 
ing waiters. 


Representative of restaurants fea- 
turing dancing and _ entertainment 
are Allgauer’s Heidelberg, Honolulu 


Harry’s Waikiki, the Ivanhoe, and 
the Kungsholm, which presents a 


Here are Chicago’s famous bridges over the 


Chicago River along Wacker Drive. 


puppet opera for patrons. 

Among better-known _ nightclubs 
booking top-name entertainers are: 
The Chez Paree, The Black Orchid, 
Mister Kelly’s, Mangam’s Chateau, 
Cafe Continental, and the Cloister. 

Among hotels offering dining, 
dancing, and entertainment are: The 
Ambassador East Pump Room; 
Ambassador West Buttery; Bismarck 
Swiss Chalet; Congress Glass Hat; 
Conrad Hilton Boulevard Room; 
Drake Camellia House; Edgewater 
Beach Polynesian Room; Palmer 
House Empire Room; Sheraton 
Blackstone Cafe Bonaparte, and the 
Sherman College Inn Porterhouse. 


To get a very high opinion of 
Chicago visit the Top-of-the-Rock in 
the Prudential Building and the Mor- 
rison Hotel’s Carousel-in-the-Sky. 

For the ladies what could be more 
intriguing than a visit to Marshall 
Field & Co., and window shopping 
on State Street. And don’t miss the 
“Magnificent Mile” of shops on 
North Michigan Avenue. 

There’s plenty to do and lots to 
learn at the 1960 meeting. Won’t 
you join us? 





Chicago Skyline 


FARINOGRAPH TECHNOLOGY WORKSHOP 


MAY 5-6, CHICAGO 


To be conducted by the AACC’s Physical Testing Methods Committee. An 
eight-hour school on the theory and use of the farinograph to be held imme- 
diately after the AACC’s Annual Meeting which ends the afternoon of May 5. 
Advance registration closes February 15. Write now for details to: American 
Association of Cereal Chemists, 1955 University Ave., St. Paul 4, Minnesota 
OR see page 309, December 1959 issue, CEREAL SCIENCE TODAY. 
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APPLICATION OF 


| 
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CEREAL PROTEIN | 
RESEARCH TO | 

| 
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portant new techniques have 

been evolved to help the chemist 
in his attempts to build three-dimen- 
sional models of various protein 
molecules. Some of these are listed 
in the box. This list is by no means 
complete, and the various techniques 
are not listed in their order of impor- 
tance. Examples of their application 
to cereal protein research will be 
cited. 

Schwert and co-workers (16) used 
free boundary electrophoresis of 
wheat gliadin to show that this pro- 
tein is not homomolecular but rather 
a multiple system in which the com- 
ponents are held together mainly by 
nonionic bonding. Pence et al. (13) 
analyzed the albumin fractions of 
durum, club, and common wheat 
flours by the paper electrophoresis 
method and found differences in the 
distribution of the alpha, beta, and 
gamma components. In studies on 
the proteins of corn, Scallet (15), 
Foster et al. (6), Craine and Fahren- 
holtz (5), and our laboratory (9,11) 
demonstrated the presence of sev- 
eral protein components by free 
boundary electrophoresis. The writer 
is not aware of any published re- 
search on cereal proteins in which 
the starch gel electrophoresis tech- 
nique (14) was used. 

Another valuable tool, the ultra- 
centrifuge, has been used in our 
laboratory (9) to determine the aver- 
age molecular weights of corn glu- 
telin fractions, and more recently by 
Oxender and Reitz (12) to estimate 
the average molecular weight of a 
wheat glutenin fraction. 

Ultraviolet and infrared spectros- 
copy were combined with _polar- 
imetry by Kretschmer (8) to demon- 


I) URING THE PAST two decades, im- 





! Based on 4 talk given at the 44th annual meeting, 
Washington, D. C., May 4, 1959. 
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\ew Techniques 
In Protein Chemistry 


By Edwin T. Mertz, Department of Biochemistry, Purdue University, Lafayette, Ind. 


Techniques in 


Protein Chemistry 
Electrophoresis: free boundary, paper, 
starch gel 
Ultracentrifugation 
U. V. and I. R. spectroscopy; polarimetry 
Sanger techniques: partial hydrolysis, end- 
group analysis 
Chromatography: paper and column 
Radioisotope labeling 





strate that zein in 80% ethanol has 
an alpha-helix content of 50%. With 
the same techniques, gliadin in 70% 
ethanol and gluten in dilute acid were 
shown to have 35% of this coiled 
structure. 

With the exception of limited end- 
group studies made by Fox (7) and 
by Wiseblatt et al. (19) on crude 
wheat gluten, the elegant techniques 
of Sanger (3), which were developed 
for the determination of the struc- 
ture of insulin, have not been used 
on cereal proteins. Effective applica- 
tion of the Sanger methods must 
await isolation of more rigorously 
defined homomolecular proteins from 
cereal grains. 

The Moore-Stein method for quan- 
titative determination of amino acids 
has been used in our laboratory (9) 
for the analysis of purified glutelin 
fractions from corn. This method 
should find wide application in cereal 
protein research, now that three 
instrument companies* are manufac- 
turing automatic analyzers based on 
the Moore-Stein principle. With these 
instruments, complete analysis of an 
amino acid hydrolysate of a protein 
can be obtained in 24 hours with ac- 
curacy of + 2%. 

Two important chromatographic 
techniques for the separation of 
proteins that have not been applied 
to cereal proteins are the calcium 
phosphate gel column of Tiselius 


“Spinco, Phoenix, and Technicon. 





ra 
ar 
pl 
al 
al 
ti 


ti 


eee, i 


(18) and the diethylaminoethyl 
(DEAE) cellulose column (17). We 
are at present testing the usefulness 
of both columns in chromatographic 
separation of the proteins of corn 
germ and endosperm. 

The last technique listed above, 
namely, radioisotope labeling, has 
been used by Bilinski and McConnell 
(1) to follow the biosynthesis of 
wheat proteins. Acetate, labeled 
either on the carboxyl or on the 
acetyl carbon with radioactive car- 
bon-14, was injected into the stems 
of maturing wheat plants. Their data 
show that the major wheat protein 
fractions are synthesized independ- 
ently of each other, and at different 
rates. 





















Protein Extraction 


The full value of these and other 
techniques available to the cereal 
chemist will not be realized until we 
have better methods for the extrac- 
tion of cereal proteins. The writer 
was faced with this problem when 
he initiated a research program on 
the proteins of corn several years 
ago. The only extraction method 
available was that of Chittenden and 
Osborne (4), which had been devised 
about 60 years earlier. This method 
is very time-consuming and not at 
all quantitative. 

About three years ago we had the 
good fortune to stumble upon a com- 
bination of reagents that ‘permits 
nearly quantitative recovery of the 
nitrogen in corn endosperm. In this 
method (10), defatted germ or endo- 
sperm is extracted at high pH with a 
reagent containing copper and sulfite 
ions. The residue contains the starch 
and other nonprotein components, 
and the copper extract contains 90 to 
100% of the nitrogen, depending 
upon the variety of corn extracted. 
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The copper extract is easily sepa- 
rated into three fractions (11), (a) 
an acid-soluble fraction (soluble at 
pH 3.0), (b) an alcohol-soluble, 
alkali-soluble fraction, and (c) an 
alcohol-insoluble, alkali-soluble frac- 
tion. 

The nitrogen distribution among 
these fractions varied widely for the 
endosperms of different corn varie- 
ties, but was more uniform for the 
germs (2). The protein composition 
of the three soluble fractions also 
differs, as shown by their content of 
lysine (2), and by free boundary 
electrophoresis (11). A component 
of the glutelin fraction was isolated 
and its average molecular weight and 
axial ratio determined (9). 





precursors needed for protein synthe- 
sis. These fractions decreased with 
maturity of the germ and endosperm, 
whereas the alkali-soluble, alcohol- 
insoluble fraction increased. The 
alcohol-soluble fraction of the endo- 
sperm remained constant. These 
results suggest that the zein-produc- 
ing cells of the endosperm capture a 
fixed percent of the protein precur- 
sors during the maturation of the 
kernel, whereas the glutelin-produc- 
ing cells capture a smaller but in- 
creasing proportion at the expense 
of the acid-soluble fraction. The 
chemical nature of the three protein 
fractions of the germ is unknown, 
and needs to be determined. Here 
again, the acid-soluble fraction, 





Table |. Nitrogen Distribution in the Maturing Corn Seed" 


Nitrogen in Germ 











Nitrogen in Endosperm 


28” 37° 57° 28” 3?” Se" 
% % % % % % 
Insoluble 2.5 6.9 2.4 2.5 LS 2.2 
Acid-so!uble 42.9 34.9 33.7 30.6 24.7 21.5 
Alcohol-soluble 10.9 7.3 53 48.9 47.5 47.9 
Alkali-soluble, 
alcohol-insoluble 43.7 50.9 58.6 18.0 26.3 28.4 
*E. T. Mertz and W. L. Chun, unpublished data. 
‘Days after half-silking. 
Table Il. Nitrogen Distribution in Germ* 
W hole- Alco- Alkali- 
Grain Germ Acid- hol- Soluble, 
Corn Amy- Pro- Pro- Insol- Sol- Sol- Alcohol- 
Sample lose tein tein uble uble uble Insoluble 
% % % % % % % 
Purdue HaHa” 50-60 10.9 24.1 4.0 32.7 5.3 58.0 
Bear’s Amicorn® 50-60 12.3 24.3 12.0 25.8 19.8 42.4 
Bear’s Waxy“ <0.1 8.8 22.8 4.1 27.9 16.7 51.2 
aE. T. Mertz and W. L. Chun, unpublished data. 
‘Sample supplied by H. H. Kramer, Purdue University. 
*Sample supplied by E. L. Powell, American Maize Co. 
Table Ill. Nitrogen Distribution in Endosperm* 
Whole- _Endo- Alco- — Alkali- 
Grain sperm Acid- hol- _— Soluble. 
Corn Amy- Pro- Pro- Insol- Sol- Sol- _—_ Alcohol- 
Sample lose tein tein uble uble uble Insoluble 
% % % % % % %e 
Purdue HaHa” 50-60 10.9 11.9 5.8 20.9 46.1 27.2 
Bear’s Amicorn® 50-60 12.3 8.4 7.6 13.9 60.4 18.1 
Bear’s Waxy“ <0.1 8.8 7.9 4.0 16.9 57.6 21.5 
E, T. Mertz and W. L. Chun, unpublished data. 
“Sample supplied by H. H. Kramer, Purdue University. 
© Sample supplied by E. L. Powell, American Maize Co. 





Recently we have used the copper 
method to follow the distribution of 
nitrogen in the maturing corn germ 
and endosperm.* The data obtained 
28, 37, and 57 days after half-silking 
are shown in Table I for Indiana 
Hybrid 405. The acid-soluble frac- 
tions of the germ and endosperm 
contain the nonprotein nitrogen 


SMertz, E. T., and Chun, W. L. Unpublished data, 


carrying precursors, decreased as the 
alkali-soluble fraction increased. In 
contrast to the endosperm, however, 
the alcohol-soluble fraction of the 
germ showed a marked drop at 
maturity. 
Corn Varieties 

Two strains of corn with markedly 
different types of starch are waxy 
maize, which contains more than 
99Y% of its starch in the form of 
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amylopectin, and the recently de- 
veloped high-amylose corn, which 
contains about 60% of its starch as 
amylose. Little attention has been 
paid to the protein composition of 
these corn varieties. Therefore, we 
(Mertz and Chun, unpublished data) 
recently analyzed representative 
samples by the copper fractionation 
method (10,11). The results are 
summarized in Table II for the 
germs, and in Table III for the endo- 
sperms. Both the Purdue Amylose 
corn and Bear’s Amicorn contain the 
ae gene for high amylose. However, 
the copper method shows that differ- 
ent genes must be regulating the 
production of protein. Bear’s Ami- 
corn contains more crude protein 
than Purdue Amylose, apparently 
owing to a larger germ, for the per- 
cent of crude protein is essentially 
the same in both germs (Table II) ; 
the whole Amicorn grain has a 
higher protein content in spite of the 
fact that the endosperm of Purdue 
Amylose actually has a higher level 
of protein than the endosperm of 
Bear’s Amicorn (Table III). The 
importance of analyzing separated 
germ and endosperm in studies on 
cereal proteins is thus apparent. In 
addition, the distribution of soluble 
proteins in the germ and endosperm 
of the two varieties is different. Pur- 
due Amylose endosperm resembles 
ordinary hybrid corn with respect to 
alcohol-soluble or zein content, 
whereas Bear’s Amicorn (Table III) 
has one of the highest levels of 
alcohol-soluble protein observed to 
date (2). With this high level of 
alcohol-soluble or zein protein, there 
is a compensating drop in the levels 
of both acid-soluble and glutelin-type 
proteins. It is obvious that corn glu- 
ten obtained from Bear’s Amicorn by 
wet-milling the endosperm would be 
less nutritious than that derived from 
Purdue Amylose, because of the high 
zein content of the former. It should 
also be pointed out that high zein 
is associated with a low level of endo- 
sperm protein, and vice-versa, in the 
Bear and Purdue strains, respectively. 
This is contrary to the usual find- 
ing (2). 


Table III also shows that the 
introduction of the waxy gene into 
Bear’s basic stock has markedly 
changed the character of the starch 
without causing much change in the 


proteins of the endosperm. Here 

again the alcohol-soluble or  zein 

proteins are unusually high. 
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Hubbard Milling Co., Mankato, Minnesota. 3000 sacks capacity—mill elevator storage, 500,000 bu. 


HUBBARD MILLING CO. 
KEEPS CUPBOARDS FILLED 
WITH THE HELP OF 
Wé&T Flour Treatment 


Hubbard Milling Co. uses dependable Wallace and Tiernan processes 
and equipments to send a steady flow of fine flour products to its 
customers. This mill knows the benefits of doing business with a 
firm of single-kine responsibility—with manufacture, sales, 2d serv- 
ice under one roof. 

At Hubbard Milling the W&T Dyox® Process is used to generate 
and apply chlorine dioxide gas accurately and uniformly ... matures 
the flour for best performance in bread baking. 

Novadelox®, chosen for its bleaching efficiency, is fed through mill- 
proved NA Feeders for peak color removal and best color dress. 
Similar feeders apply “N-RICHMENT-A”® for the addition of vita- 
mins and minerals. 

Hubbard Milling Co. is only one of the many milling companies using 
W&T Flour treatment. If your mill is not one of these, investigate the 
advantages of Wallace & Tiernan’s complete flour service. 






NOVADEL FLOUR SERVICE DIVISION 
WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9. NEW JERSEY 
REPRESENTATIVES IN PRINCIPAL CITIES 






N-116.21 





IF IT’S , we have accurate reliable 


=R FE means of feeding it. 


For information about 


FLOWING these dry chemical feeders 
AND DRY andsotumetric. 


Write Dept. M-42.21 






WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9,NEW JERSEY 
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Protein Profiles 


The genetic differences in protein 
composition observed in the endo. 
sperms of the Purdue and Bear 
strains are even evident in the germs, 
as shown in Table II. The protein 
level in the germ of Purdue Amylose 
and Bear’s Amicorn is essentially the 
same, yet the germ of the latter has 
nearly four times the level of alcohol. 
soluble protein in the former, to- 
geiher with a compensating drop in 
the level of the other two soluble 
fractions. Bear’s Waxy again re. 
sembles Bear’s Amicorn with respect 
to the distribution of soluble germ 
proteins. 

The distinctive distribution of 
nitrogen in these three strains of 
corn, therefore, presents a genetic 
profile, or pattern, which is charac. 
teristic for both the germ and the 
endosperm of the particular strains, 
These “protein profiles” should be 
valuable to both the corn breeder and 
the corn chemist. Their usefulness for 
other cereal grains has not been 
determined. 





In Summary 


The cereal chemist now has avail- 
able powerful techniques for the 
study of seed proteins. Once the in- 
dividual proteins have been extracted, 
separation and determination of their 
internal structure is possible. Analysis 
of some unusual corn varieties by 
our new copper extraction method 
has revealed marked differences in 
protein content, and these point to 
exciting possibilities for changing 
the protein composition of corn, as 
well as other cereal grains, by breed- 
ing. 
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CURRENT CONCEPTS 


IN THE STUDY OF 


(ereals” 


Insect Fragment 
(ontammation in 


By O’Dean L. Kurtz and Kenton L. Harris, Division of Microbiology, 
Food and Drug Administration, Department of Health, Education, and Welfare, 


in foods have been of vital con- 

cern to the Food and Drug Ad- 
ministration since the passage of the 
first Pure Food Law of 1906. Over 
the years, various microanalytical 
procedures have been developed to 
isolate these extraneous materials 
from the food product. Many of 
these methods have reached a degree 
of perfection and standardization that 
now permits their use in routine 
analytical work. The phase of micro- 
analytical work which has not yet 
reached the same degree of perfec- 
tion and standardization is micro- 
scopic examination of isolated ex- 
traneous materials and their recogni- 
tion, identification, and interpreta- 
tion. 

As the above title indicates, we 
are going to say something about 
insect fragments; specifically, we 
will discuss the approach to insect 
fragment recognition and identifica- 
tion. Some questions that will be 
bypassed are: how fragments get into 
cereals; where they come from; how 
they can be kept out of the product; 
and their significance. Instead, we 
will go immediately to the insect 
debris that is ready for microscopic 
examination, and present to you the 
method by which an analyst may 
obtain a fundamental background for 
recognizing and identifying insect 
fragments. As in any analytical 
method or procedure, there must be 
some system or scheme; the plan 
cannot go on in a hit-or-miss fashion. 
Fragments must be dissected insect 


Pin ood OF EXTRANEOUS materials 


*Presented at the 44th annual meeting, Washing- 
ton, D. C., May, 1959. 


Washington 25, D. C. 


by insect, area by area, structure by 

structure. A double purpose is 

served if the structures are main- 
tained in permanent reference 
mounts. 

To develop an awareness of the 
complete subject of insect fragments, 
and certainly to assure scientific ac- 
curacy, the process of learning about 
insect fragments must begin system- 
atically and analytically, like the 
analysis of a chemical compound for 
its constituents or components. 

Since insect contamination in 
cereals consists of microscopic frag- 
ments of insects, understanding of 
and ability to recognize these frag- 
ments should be based on the intact 
insect. To recognize microscopic, 
fragmented material, “you must 
know what you are looking for first, 
and to know this you must know 
what this thing you are looking for 
looks like.” The place to begin is 
with the insect from which the frag- 
ments are derived. 

The approach to this work pro- 
ceeds in sequence through four doors, 
or with four categories of investiga- 
tion: 

What insects are the most serious 
pests or most prevalent species in 
cereal products? 

How is each species structurally and 
morphologically defined? 

How is each insect component char- 
acterized ? 

How can fragments be recognized or 
identified as of insect origin when 
isolated from the component? 


Categories of Investigation 
1. What insects are the most serious 
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pests or most prevalent forms in 
cereal products? 


The first step is the simplest of 
the four and requires no more than 
consulting the correct book and 
page. In each food field we are con- 
cerned with specific pests, usually a 
limited group of insects. We know 
that insects are selective in their 
habits. The analyst also must be 
selective about insects for study. This 
will bring him to the heart of the 
problem in each product, and at the 
same time provide him with the basic 
essentials for later interpretation of 
fragments and perhaps evaluation of 
the contamination. Thus, we will 
select the granary weevil, as one of 
the cereal pests, and use it as our ex- 
ample throughout this discussion. 
Note that such a selection does not 
confine itself to the obvious adult 
insect stage, but includes all stages 
—adult, larva, and pupa—since 
they all occur as fragments on the 
filter paper. There may be four to 
six larval stages for every adult. 


2. How is each species structurally 
and morphologically defined? 
What. does each component look 
like? How are they put together? 
What is the relationship of one part 
to another? Understanding of these 
elements involves more than simply 
looking at the insect under the 
microscope and noting that some- 
thing is there. It goes far beyond 
facts such as: an insect has six legs, 
a head, thorax, and abdomen, a pair 
of antennae, and a few other organs 
vital for its survival. Certainly we 
must work with these, but this is only 
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part of the study and only part of 
the looking. The main objective is 
to dissect and isolate the components 
which are intricately combined to 
form the insect. Each component may 
be thought of as a “basic unit” for 
fragment work. It may occur as a 
fragment, but more often this unit 
is the basic one which breaks up 
into other fragments; hence the rea- 
son for knowing what it looks like. 
The following discussion illustrates 
this phase of investigation, continu- 
ing with the granary weevil. 

Systematically, we start with the 
head. When the head and its com- 
ponents have been isolated and ex- 
amined and relationships have heen 
determined, we move on to the 
thorax. This body region is made up 
of three distinct divisions; the first 
is the prothorax (Fig. 1). For con- 
venience in dissection we may begin 
with the legs, which articulate on 
the thorax. First we study their at- 
tachment so that we know just what 
comes off and what doesn’t. In most 
beetles, the first or basal segment 
(coxa, Fig. 1) is deeply embedded 
in the thorax and thus part of it is 
unexposed. 


Fig. 1. Prothorax, ventral view: 1, sternal 
plate; 2, coxal cavity; 3, coxa; 4, trochanter; 
5, femur; 6, tibia; 7, tarsus. 


Right off, a series of leg segments 
will be recognized—some large, 
some small, and some difficult to 
visualize in their present condition. 
The leg is gross, but certainly it is 
a fragment. Legs are fairly common 
in certain products, but not in such 
finely comminuted products as flour. 
The whole leg can be isolated as a 
fragment, but the leg also can break 
further into well-defined segments 
(Fig. 1)—the coxa, trochanter, 
femur, tibia, and tarsus. If all frag- 
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ments were of this nature, there 
would be no necessity to further ex- 
amine the appendage microscopically 
and determine the array of character- 
istics and the complex relations of 
the various segments. However, in 
the food field of grain products we 
need to know more—much more 
than identification of the leg seg- 
ments. What, then, is the next step? 

Let’s look at the first segment (Fig. 
2) in its complete form. It was neces- 
sary to make certain that this seg- 
ment (the portion to the right of 
number 6 in Fig. 2) was fully re- 
moved from the coxal cavity on the 
thorax. Had this not been done, and 
had it been broken and only partially 
removed, some valuable information 
would have been lost. 


though anatomically the coxa cannot 
be divided any further, this does not 
mean that investigations are complete, 
We have gone part way, and are 
aware of the gross type of contami- 
nation that may occur. 

As the product is ground finer, so 
are the fragments. The next step is to 
examine the coxa with further frag- 
mentation in mind. Such fragments 
will not look like the coxa as you now 
know it, but landmarks borne by the 
coxa will either appear on the insect 
cuticle or will appear as individual 
fragments. This brings us to the third 
category of investigation. 


3. How is each component (basic 
unit) characterized? 


What landmarks or characters does 


Fig. 2. Coxa, with trochanter: 1, exterior hole; 2, edge of internal pocket; 3, rim, opposite 1, 
which surrounds ihe trochanter; 4, margin of depression (punctation); 5, specialized setae; 6, 


articular groove; and 7, trochanter. 


On a filter paper, identification of 
the coxa would be more difficult than 
that of the whole leg, especially if the 
analyst had never seen it before. 
Without training, the analyst may 
recognize this as something note- 
worthy and, for one unknown rea- 
son or another, decide that it “looks 
like” an insect part, and perhaps 
count it. Without more information, 
real evidence for positive determina- 
tion would be lacking. If, then, frag- 
ment after fragment were determined 
in this nebulous manner, the analysis 
would probably represent some posi- 
tive insect material along with other 
debris that looked similar but, un- 
fortunately, really was not insect 
material. However, if such a struc- 
ture can be identified as a specific leg 
component and better yet, of the 
weevil coxa, the evidence or criteria 
are sound and such a fragment is 
readily and positively recognized. Al- 


the component bear? This door must 
be opened carefully and the land- 
marks examined most critically, to 
gain a real appreciation of fragmenta- 
tion and the interpretation of isolated 
fragments. Here, we must take a close 
look with both the dissecting and the 
compound microscope, and from 
stem to stern determine what micro- 
scopic characters are present. What 
is seen here will be seen later in one 
form or another, as fragments. 
Returning to the example of the 
coxa (Figs. 2 and 3): First, look at 
the over-all shape. One end appears 
rounded or globular and _ slightly 
elongated. The other half is not sym- 
metrical but is excavated lengthwise. 
This latter half was embedded in the 
coxal cavity and so was not visible. 
A striking feature, quickly focused 
upon, is the grooved ring that circles 
the coxa, dividing it roughly into 
halves (see Fig. 2, detail 6). Keep 
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Fig. 3. Coxa (correlate with Fig. 2): 1, rim of 
opening that receives the trochanter; 2, ex- 
terior hole; 3, margin of depression. 


If we probe a little deeper, we find 
a small circular hole on one side of 
the globular portion (see Fig. 3). 
Now examine the topography of this 
structure. The globular half is marked 
with fine, single and branched stria- 
tions forming elongate cells and mi- 
nute honeycomb cells, the over-all 
picture somewhat comparable to a 
fingerprint pattern (Figs. 4 and 7). 

Near the rounded end of the globu- 
lar portion are several minute out- 
growths. These are the brushlike, 
distally enlarged, striated setae which 
are common throughout weevil mor- 
phology. At the counting level of 
magnification (30X to 60X) these 
specialized setae do not stand out 
markedly, and it is doubtful that they 
would be readily recognized if the 
analyst had not first been aware of 
their presence on the insect, and, 
moreover, understood their remark- 
able character as seen under the com- 
pound microscope. Associated with 
these setae at their bases are rela- 
tively deep depressions which become 
gradually deeper along one side, pro- 
ducing a crescent-shaped rim; this is 
the first feature to arrest the atten- 
tion of the analyst. 


On the opposite side of the globu- 
lar portion is the opening (Fig. 3, 
detail 1) for the next leg segment — 
the trochanter (Figs. 2 and 9). This 
opening is bounded by a _ heavily 
ridged rim; adjacent to the rim are 
the irregularly rounded areas de- 
scribed above, from which the special 
setae arise. The surface of the asym- 
metrical half of the coxa is devoid of 
sculpture and outgrowth, and is noth- 
ing more than a smooth piece of 
cuticle. 


In isolating the coxa, it is not un- 


common for the adjoining com- 
ponent segment — the trochanter — 
to remain attached (Fig. 2). Al- 
though this does not always happen, 
the coxa-trochanter relationship 
should be understood. The trochanter 
should be removed carefully. Now the 
significance of the hole seen earlier 
on the globular portion of the coxa is 
more apparent. A large portion of the 
trochanter lies within the cavity of 
the coxa, and the inside tip of the tro- 
chanter articulates in a pocket (see 
Fig. 5) or cavity that communicates 
with the hole seen on the exterior. 
The coxa could be described still fur- 
ther, but this partial explanation will 
demonstrate what is meant by look- 
ing at and understanding basic insect 
components. 


Up to this point we have ap- 
proached the problem of insect frag- 
ment recognition systematically, and 
have concentrated on essentially one 
basic unit. This unit is not the sim- 
plest, and it is not the most complex. 
It is a fragment and a precursor of 
other fragments. We have had a close 
look at the microscopic detail and 
thus are better prepared to recognize 
and interpret morphologically many 
of the resulting fragments. This 
brings us to the fourth category of 
investigation, the application of what 
has been seen and discussed up to 
ihis point. 


4. How can fragments be recognized 
or identified as insect in origin when 
isolated on filter paper? 


This question was partially an- 
swered when we recognized 1) the 
leg as an insect appendage, 2) the 
coxa as a basic leg component, and 
3) the characteristics of this struc- 
ture. Any fragmentation beyond the 
basic unit naturally results in vari- 
ously shaped pieces of cuticle (frag- 
ments) which usually bear little or 
no resemblance in formation to the 
intact structure. Our concern here 
will be to approximate an actual 
fragment situation occurring on a 
filter paper. To do this we must sub- 
divide the basic unit further. This 
subdivision cannot, of course, be 
based upon the clear-cut boundary 
lines that clearly defined and sepa- 
rated the components of the insect 
leg, for example; it can only be done 
in the light of the characteristic land- 
marks which have now been deter- 
mined. There is no set formula that 
can be applied at this point. Each 
structure or “basic unit” will differ 
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in complexity and in the type of char- 
acters present. Let’s continue and see 
how we might subdivide the coxa to 
arrive at a realistic fragment situa- 
tion. We cannot, of course, predict 
the lines along which fragmentation 
will occur, although we have found 
that certain fragments do occur 
rather consistently from certain in- 
sects in certain products. 


Fragmentation of the Basic Unit 


To picture a fragment situation, 
we must actually isolate each piece 
of cuticle bearing the landmark or 
landmarks which will be used to 
diagnose the fragment. Certainly, in 
the case of the coxa we know of sev- 
eral different characteristics. Figures 
4 to 9 illustrate some of the most 
common and characteristic pieces. 


? 





Fig. 4. Fragment from rounded end of coxa. 


In Fig. 4, several distinctive land- 
marks of the coxa are apparent: 1, 
the crescent-shaped depressions bear- 
ing the specialized, brushlike setae; 
2, the fingerprint sculpture; 3, a small 
section of the grooved ring; and 4, 
the exterior hole which communicates 
with the inside articulation of the 
trochanter. Note the dark line at a; 
this is the free edge of the pocket on 
the inside of the coxa (see Fig. 5). It 
is clear from these characters that 
further fragmentation may occur, into 
pieces still bearing landmarks of 
diagnostic importance. 


Figure 5 shows a fragment of the 
coxa, in which the pocket is clearly 
visible. This is the pivot point for the 
tip of the trochanter. Note: 1, the 
lightened area, which is the exterior 
hole; and 2, the free margin of the 
inside pocket. 

In Fig. 6, a fragment from the 
rounded half of the coxa, we have 
several distinctive landmarks for 
diagnostic analysis: 1, the heavily 
ridged articular ring; this is where 
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Fig. 5. Fragment of the coxa showing. pocket 
on inside surface. ™ 


Fig. 6. Fragment from rounded half of coxa. 


Fig. 7. Fragment from coxa, similar to Fig. 6. 


the trochanter enters; 2, the irregu- 
larly rounded depressions with spe- 
cialized setae; 3, again the finger- 
print sculpture; and 4, a small sec- 
tion of the grooved ring, weakly 
attached. 


Figure 7, another fragment from 
the rounded half of the coxa, has 
some of the same landmarks as those 
in Fig. 6; at 1, a small portion of the 
heavily ridged ring; 2, some of the 
irregularly rounded depressions, but 
fewer than in Fig. 7; and 3, a more 
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substantial section of the grooved 
ring. 

Figure 8 is a minute piece of coxal 
cuticle bearing only a small section 
of the grooved ring (see arrow). This 
very common piece is not readily de- 
tected, but is easily identified when 
encountered. From newly emerged 
adults this area of of the coxa, espe- 
cially, is lightly pigmented and hence 
does not readily arrest the attention 
of the analyst. 

Identifiable features of the tro- 
chanter, in Fig. 9, are: 1, margin ad- 
jacent to the femur; 2, the exposed 
portion of the trochanter; 3, the por- 
tion that is within the coxal shell; 
and 4, the tip that articulates in the 
“pocket” inside of the coxa (see 


Fig. 5). 





Fig. 8. Piece of coxal cuticle with small section 
of grooved ring. 






# 


Fig. 9. The trochanter. 

General Discussion 

In many respects, this approach 
to insect fragment recognition and 
identification has been oversimplified. 
The understanding of certain mor- 
phological detail requires consider- 
ably more study and experience. Also, 
we have perhaps drawn out somewhat 
the process which in actual practice 
occurs almost instantaneously, but 
only with the idea of emphasizing the 
systematic analytical approach to an 
understanding of insect fragments. 





The concepts embracing this ap. 
proach to insect fragment work are 
relatively simple. They are based on 
an existing, systematically organized 
foundation—the insect. In each 
fragment situation we always draw 
upon the insect or insects with which 
a particu'ar food field is concerned 
and the array of characteristics and 
relationships that we know to exist. 

With this approach, not only does 
the analyst, who is doing the job for 
his company, have the knowledge to 
make his analyses with confidence, 
but with all analysts using the same 
knowledge applied in the same way, 
uniformity in counting (sanitation 
analysis) will naturally follow. To 
arrive at uniformity and standardiza- 
tion, a language common to all is 
essential. 
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A SIMPLE 
AND PRACTICAL 


into flour, fineness has been a 

basic defining property of flour. 
However, it has only been in recent 
years that general interest has de- 
veloped concerning flour particle size 
and particle size distribution. Per- 
haps the greatest stimulus to this 
interest has been the development of 
air-classification processes. Through 
the use of these processes, any given 
flour can be fractionated into a num- 
ber of component parts according to 
the particle sizes. Studies of these 
flour fractions have dramatically 
shown great differences in the chemi- 
cal and physical properties of the 
respective fractions (4). The quanti- 
tative proportions of these fractions 
have been shown to vary with varia- 
tions in the type and quality of the 
original flour. All of this new in- 
formation has led to a heightened 
interest in methods for the deter- 
mination of flour particle size and 
particle size distribution. 

The several methods that have 
been used to determine the particle 
size of flour (2,3,5,6) may be divided 
into two general classes: direct 
methods, and _ indirect methods. 
Among the former are direct separa- 
tion by sieving, and direct measure- 
ment with the eyepiece micrometer 
of a microscope. Among indirect 
methods are centrifugal turbido- 
metric, permeability, air-elutriation, 
and sedimentation methods. Each of 
these has its advantages, disadvan- 
tages, and limitations. Many of them 
require the use of complex and costly 
apparatus, as well as an involved and 
complicated procedure. It was with 
the object of developing a simple 
method, requiring only ordinary 
laboratory apparatus, that the follow- 
ing was devised. 
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Wes SINCE MAN first ground wheat 


Sedimentation Method 
or Determining 
Hour Particle Size 


By Victor J. Evans, Fisher Flouring Mills Company, Seattle, Washington 


The Method 


Like all sedimentation methods, 
this one is based upon Stokes’ Law. 
Stokes’ Law may be stated in the 
form 





v2 2 
on 
in which: 
V is velocity of particle fall in cm/ 
SEC; 


g is acceleration due 
(980 cm/sec?) ; 

r is radius of particle in cm.; 

d; is density of particle (1.45 for 
wheat endosperm) ; 

de is density of liquid medium 
(0.7928 for methanol at 
20°C.) ; and 

n is viscosity of the liquid medium, 
in poises (0.00596 for meth- 
anol). 

According to Stokes’ Law, the size of 

a particle can be calculated if the 

rate of fall of that particle in a fluid 

medium is known (provided that the 

physical constants essential to the 

calculations are known). The state- 

ment of Stokes’ Law given above may 

be restated, solving for r, the radius 

of the particle. The equation then 

may be written: 


to gravity 


= 9vn 

*Y 2¢ (di — da) 

It may be noted here that we are 
speaking of the radii of particles, or, 
in other words, we are considering 
spherical particles. As anyone knows 
who has observed flour under a 
microscope, flour particles are usually 
not spherical, but have a great variety 
of shapes. However, for all practical 
purposes, flour particles tend to be- 
have as spherical particles in obey- 
ing Stokes’ Law. The most appropri- 
ate dimension for expressing particle 
size is particle diameter. In the size 


range of flour particles, particle size 
diameter is expressed in microns. 


Apparatus and Reagents 


The apparatus used in this deter- 
mination consists of the following 
laboratory equipment: a 50-ml. buret 
which serves as the sedimentation 
tube, a short funnel, an accurate 
timer or stopwatch, a microscope 
lamp or some light source giving a 
strong beam of light, and a 50-ml. 
glass-stoppered Erlenmeyer flask. The 
apparatus is set up as indicated in 
Fig. 1. After having been calibrated, 
the apparatus presents no upkeep 
problems except attention to cleanli- 
ness of the glassware. 

The only reagents required are 
absolute methanol (methyl alcohol) 
and mercury, which actually is not 
a reagent, but merely serves as a 
convenient adjustable bottom for the 
sedimentation tube. Absolute meth- 
anol was chosen as the suspending 
liquid medium because it readily wets 
the individual flour particles with 
little solvent action, is a pure and 
uniform chemical, and is _ readily 
available. 


Procedure 


The apparatus is set up with the 
buret filled to the 50-ml. mark with 
mercury. Absolute methanol is added 
to fill the buret to the 17.5-ml. mark. 
A 5-g. sample of the flour is weighed 
into a glass-stoppered 50-ml. Erlen- 
meyer flask. Absolute methanol (15 
ml.) is pipetted into the flask con- 
taining the sample. The flask is 
shaken vigorously for 30 seconds to 
ensure a uniform suspension of flour 
particles. Immediately, the flour 
suspension is poured into the buret 
and at the same instant the stopwatch 
or timer is started. (The addition of 
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Fig. 1. Apparatus for determination of flour particle siz2. 


the flour suspension should fill the 
buret to the zero mark.) The micro- 
scope lamp is turned on and adjusted 
so that readings can be taken of the 
volume of flour sedimenting above 
the mercury in the buret. 

The first reading of flour sediment 
volume is taken after 1 minute has 
elapsed. Readings are taken precisely 
every minute thereafter (or readings 
may be taken at half-minute intervals 
if desired) until 10 minutes have 
elapsed. Then readings are taken at 
10-minute intervals until no signifi- 
cant change in volume of sedimented 
flour occurs. At this time the super- 
natant methanol should be relatively 
clear. Coarse hard wheat flours will 
require a total elapsed time of only 
20 minutes. Finer flours, especially 
soft wheat flours, may require an 
hour or more. The final total volume 
of sedimented flour will be used as 
the basis in calculating the percent 
of total flour of each successive in- 
crement of flour sediment. 





Calculations 


We might take the simple data 
which were collected during a deter- 
mination and plot volume of sedi- 
ment versus time. This plot could be 


used in comparing different flour 
samples and types of flours. However, 
this would give no information about 
actual particle size and particle size 
distribution. If Stokes’ Law is applied 
to the data, actual particle size can 
be determined. 


The significant factor in the state- 
ment of Stokes’ Law is the velocity 
or rate of fall of the particle in the 
liquid medium. This velocity can be 
expressed as the distance or length of 
fall divided by the time elapsed dur- 
ing that fall. The time data having 
been collected during the determina- 
tion, it only remains to determine by 
actual measurement with a ruler the 
length of fall. This length of fall is 
measured from the midpoint of the 
original flour suspension, or the 8.75- 
ml. mark on the buret, to the surface 
of the sedimented flour at the partic- 
ular time when a reading was taken. 
For example: 


2r = 
(9) (length of fall in cm.) (0.006) 


(time in second: ) 


(2) (980) (0.66) 


= particle diameter in centimeters. 
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For the apparatus set-up which 
was used in our experimental work, 
the length of fall for a hard wheat 
flour at an elapsed time of 60 seconds 
was 44.1 cm. Substituting in the 
above equation, 


(9) (44.1) (0.006) 
(60) 
(2) (980) (0.66) 


= 0.111 cm. = 111 microns 


2=F 


Thus at 1 minute of elapsed time, 
the diameter of the particles reach- 
ing the surface of sedimented flour 
was calculated to be 111 microns. 
Also, all of the particles which had 
sedimented before that time were 
larger than 111 microns in diameter. 

Calculations are made of particle 
size for each time interval at which 
readings were made in the determina- 
tion. This may appear to be a great 
number of calculations. However, if 
we examine the equations above, we 
will see that the velocity factor is 
given by cm/sec. The seconds in- 
crease in number very rapidly, while 
the centimeters change relatively 
slowly. (The total volume of flour 
sediment rarely exceeds 12.5 ml.) It 
is apparent that small changes in 
length of fall have little effect on the 
results of calculations. Therefore, it 
is only necessary to make calcula- 
tions once for each type of flour, 
these calculations then being valid 
for any determinations of similar 
flours that are subsequently made. 
Determinations that are run as a 
matter of routine require no indi- 
vidual calculations. In that case, the 
particle size sedimenting at any 
particular time interval will already 
be known; it is the quantitative 
determination of what fraction of the 
total flour belongs in that size group 
that is required. 

The basic calculations having been 
completed, the data collected in the 
determination are tabulated. The 
data collected during a determination 
of a rather coarse hard wheat flour 
are shown in Table I. Perhaps the 
most interesting as well as informa- 
tive method of presenting such data 
as those in Table I above is plotting 
them graphically. An _ interesting 
graph can be drawn plotting the 
flour fractions (percent of total flour) 
versus the particle size in microns. 
Figure 2 shows such a graph of data 
collected on three flour samples with 
widely divergent particle size distri- 
butions: a very coarse experimentally 
milled hard wheat flour, a moderately 
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Table |. Data Collected on a Coarse Hard Wheat Flour 


Time Calculated Sediment 
After Particle Size Volume 
Start Diameter Reading 
minutes e Me ml 
1 1 0.6 
2 78 2.9 
3 62 S7 
4 52 8.0 
5 45 9.4 
6 41 10.3 
7 37 10.8 
8 34 11.2 
9 32 11.5 
10 30 11.7 
20 12.2 
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butions. 


coarse hard wheat flour, and a soft 
wheat flour. The flour size fractions 
plotted represent the size of frac- 
tions calculated to have sedimented 
during the successive time intervals. 
This type of plot is very valuable in 
comparing variations between indi- 
vidual samples of each type of flour, 
as well as basic differences between 
the many types of flours. 

Another very valuable graph may 
be drawn by plotting particle size 
diameter in microns versus percent 
of flour finer than the size stated. 
Figure 3 shows a graph of this type, 
using again the same data plotted 
in Fig. 2. This type of plot gives a 
true picture of the particle size dis- 
tribution of the flour. The 50% point 
on the curve indicates the mean 
particle size of the flour. Mean 
particle size is an interesting value, 
but much more information concern- 
ing the properties of the flour is 
obtained by examining the particle 
size distribution. Figure 3 illustrates 
vividly the differences between hard 
and soft wheat flours with respect to 
particle size distribution. The parti- 
cles below the 30-micron size will 
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Volume of 
Flour 


Fraction 


ml 


0.6 
2.3 
2.8 
2.3 
1.4 
0.9 
0.5 
0.4 
0.3 
0.2 
0.5 


PARTICLE SIZE DIAMETER (+) 


Fig. 2. Data on three flour samples with different particle size distri- 


PUNE FWAN PARTICLE S’ZE STArT#D 


Percenr of Ftove 


Flour 
Fraction 
% of total 

flour 
4.9 
18.8 
23.0 
18.8 
11.5 
7.4 
4.1 
3.3 
25 
1.6 
4.1 
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Percent 
of Total 
Flour Finer 
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95.1 
76.3 
53.3 
34.5 
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15.6 
11.5 
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consist almost entirely of free starch 
granules and broken-down protein 
matrix. In the soft wheat flour shown, 
which is not extremely fine, the con. 
tent of this fraction is 24%, where. 
as the content of the same fraction 
in the hard wheat flour is only about 
4%. Patent flours will tend to be 
coarser than straight-grade flours; 
clear flours and low-grade flours 
will be finer. 

It is a well-known fact that most 
particle size distributions occurring 
naturally, in the size range of flour, 
follow some form of the probability 
law. The usual normal probability 
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Fig. 4. Another plot of data used in Figs. 2 and 3. 


Fig. 3. Plot showing particle size distribution in flour. 
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equation applies only to distributions 
which are symmetrical about a verti- 
cal axis. Since most distributions 
are asymmetrical or “skewed,” 
the normal law does not apply. 
Fortunately in most cases, the asym- 
metrical distribution curve can be 
made symmetrical and thus follow 
the normal probability law if the 
logarithms of the sizes are substituted 
for the sizes (1). Very interesting 
graphs of flour particle size deter- 
mination data can be drawn on log- 
probability paper. Figure 4 shows the 
plot of some of the same data used 
in Figs. 2 and 3, but using the log- 
probability form. Note what straight 
lines the curves assume, illustrating 
how well the data follow the law of 
probability. The curves were extra- 
polated to show how the curves tend 
to meet at the extremes of coarse- 
ness, as controlled by the size of the 
openings in the flour bolting cloths, 
while they diverge at the extremes 
of fineness. 


Limitations 


This method is very satisfactory 


for flours with ordinary distribu- 


tion of particle size. However, cer- 
tain flours which are composed of 
particles of almost uniform size — 
that is, they do not have the normal 
variation of particle size — present 
difficulties in making readings. The 
particles tend to fall all at the same 
rate, making an indistinct sediment 
in the bottom of the tube. Some 
difficulty may also be encountered 
with very fine flours, when the time 
required for sedimentation may be- 
come excessively long. Valuable com- 


parative data can be obtained on 
samples of extremely coarse flours 
such as macaroni semolinas, although 
the true particle size of the coarsest 
particles will not be accurately deter- 
mined. (Their rate of fall does no: 
accurately follow Stokes’ Law.) In 
some cases turbulences, set up in the 
sedimentation tube by falling parti- 
cles, may lead to some inaccuracies 
in particle size measurement. The 
agreement between the results of 
duplicate determinations made on 
flour samples is surprisingly good. 
Errors are related only to the ac- 
curacy in timing and in making 
sediment volume readings. After suf- 
ficient practice, these errors can be 
almost eliminated. 


Applications 


Numerous applications of this 
method can be made in studying 
flour particle size and its relation- 
ship to flour properties, both physical 
and chemical. It has long been known 
that particle size contributes to the 
general appearance or “dress” of 
flours. A knowledge of the particle 
size distribution contributes to a 
better understanding of not only the 
appearance of the flour, but also its 
characteristics as to absorption, 
fermentation, and general baking. 
Further experimental work may show 
that particle size has a definite 
relationship with data given by such 
analytical tests as farinograph, amylo- 
graph, and diastatic enzymatic tests. 

The particle size and size distribu- 
tion of a flour are primarily the 
result of the action of the grind- 
ing rolls during the milling process. 


Hence, determination of particle size 
is a very valuable tool in studying 
various factors in the milling of 
wheat. Variations in wheat, wheat 
conditioning, grinding adjustments, 
and mill stream loads can all be 
studied through the observation of 
their effect upon particle size and 
particle size distribution of the 
resulting flours. In this respect, parti- 
cle size determinations can be very 
valuable tools in improving general 
milling operations; for example, as 
control tests for uniform milling. 
Standards of particle size distribu- 
tion can be established, variations 
from these standards being made 
apparent by routine determinations 
of particle size. 

Numerous applications of particle 
size determination to basic research 
are being made, and more are con- 
templated which will give a better 
and more complete knowledge of 
flour and flour production. Perhaps 
in the future, fineness as a property 
of flour will assume an increasingly 
important and useful meaning to all 
who are concerned with flour and 
flour milling. 
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“When the water level is low, siphoning from the re- 
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A SIMPLE DEVICE FOR MAINTAINING THE LEVEL OF A 
WATER BATH WITH ORDINARY LABORATORY MATERIALS 


J. L. Croteau of The Pillsbury Co.’s Quality Control 
Lab., Minneapolis, has sent in the following laboratory 
help: 

“A bottle containing a reserve supply of water for the 
bath is mounted at a level above the bath. The bottle is 
fitted with a tight two-hole stopper containing a siphon- 
ing tube and an air-inlet tube. The outlet of the siphon- 
ing tube is placed beneath the water in the bath. The 
inlet of the air tube is located at the desired water level. 


serve supply raises the level until it reaches the air inlet 
tube. Water then rises in the inlet tube, stopping the 
siphoning action. 

“The diameter of the air-inlet tube needs to be large 
enough so the surface tension across the opening does 
not support the column of liquid when the water level 
drops below the inlet.” 

This is an interesting variation of a method we use 
when filtering large amounts of solution. Ours differs 
in that we use a vial-mouthed bottle or large volumetric 
flask which is up-ended over the filter funnel with the 
neck below the level of the filter paper. Of course, as 
the level of the solution lowers in the funnel, air will be 
admitted to the bottle or volumetric flask, allowing more 
solution to run out. 


Ross Cory 
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eee People 


A. C. Anderson now with Stand- 
ard Milling Co., Buffalo, N. Y.; 
from Montana Flour Mills’ opera- 
tions at Fergus Falls, Minn. 


Paul J. Cardinal appointed ##®as- 
urer of National Vitamiri Founda- 
tion, Inc.; has been a member of 
the Foundation’s board of gover- 
nors since 1957, vp since 1958. Mr. 
Cardinal headed the vitamin divi- 
sion of Hoffman-La Roche Inc. 
from 1939, and in 1958 became vp 
in charge of the company’s over- 
all industrial and public relations. 


John R. Miller promoted to 
eastern sales manager of Flor- 
weer asynth Laborator- 
ies, Inc.; assuming 
some of the work 
of the late Arch 
Payne, he will be 
located in New 
York City. Mr. Mil- 
ler previously 
served as flavor 
specialist in Florasynth’s midwest 
sales office. 





Gene Vickers now with Welling- 
ton Flour Mills, Pasig, Rizal, P. I., 
in charge of a new Simon mill 
scheduled to begin operations this 
month. 


e e e Products 


Sargent polarographic literature. 
Bulletin P describing in detail the 
four Sargent polarographs has just 
been released by the designer and 
manufacturer, E. H. Sargent & Co. 
This 12-page booklet colorfully 
illustrates these instruments and 
their accessories and discusses their 
operations and applications. It also 
contains a background sketch of 
the development of the polaro- 
graph in the United States. Bulletin 
P is available on request from: E. 
H. Sargent & Co., 4647 West Fos- 
ter Avenue, Chicago 30, Illinois, 
Dept. P. 


How to protect stored grains. A 
10-page booklet entitled “Better 
control of insects in stored grains,” 
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just published by Stauffer Chemical 
Co., discusses sanitation methods, 
grain protectants, and fumigants. A 
handy wall chart is included, which 
pictures adult and larval stages (en- 
larged size) of the principal stored- 
grain insects and the appearance of 
the damaged grain in each case; an 
actual-size sketch of each is shown, 
with a description of the insect and 
its habits. 

Copies of the booklet and chart 
are available without charge from 
Stauffer Chemical Co., 380 Madi- 
son Ave., New York 17, N. Y. 


Tenox antioxidants. A new cata- 
log issued by Eastman Chemical 
Products, Inc., describes the Tenox 
line of food-grade antioxidants and 
their use in fat- and oil-containing 
foods. 

An introductory section discusses 
the role of antioxidants as an addi- 
tive for food products, and how 
they function to retard the oxida- 
tive changes which lead to ran- 
cidity. A summary of current Fed- 
eral regulations governing the use 
of antioxidants in food products is 
followed by detailed information 
on physical and chemical proper- 
ties, solubility data, and a guide to 
selection of the most effective 
Tenox formulation to stabilize a 
given food product. Separate sec- 
tions take up the principal methods 
used for addition of antioxidants 
to food products and the various 
evaluation tests. 

Copies of catalog G-109, “Tenox, 
Eastman Food-Grade Antioxi- 
dants,” are available on request to 
the company at Kingsport, Tennes- 
see. 


e e e Patter 


Candy —universal favorite. Sucre 
candi, sweetmeats, zuccherino, 
khandi, boiled sweets—candy by 
any other name will taste as sweet! 
Candy flavors must be created to 
meet all the requirements of the 
confection involved, as well as to 
satisfy the discriminating taste 
buds of the consumer. This involves 
not only a thorough knowledge of 
consumer tastes but also of the 

















science and art of flavor-making, 
The Givaudan Flavorist (No, 
5, 1959) for December, quoted 
above, takes on a holiday air in tell. 
ing much about candy from the 
earliest recorded times to the most 
modern aspects and preferences, 
(Talks about the lore and _ tradi- 
tions of mistletoe, too.) Your re- 
quest will place your name on their 
mailing list: Givaudan Flavors, 
Inc., 321 West 44th St., New York 
36, N. Y. 
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ASBC Anniversary Brochure. “A 
History —An Evaluation” is the 





title of a brochure commemorating 
the 25th Anniversary of the ASBC, 
which has been mailed to members 
of the Society and to industry ex- 
ecutives. It describes the activities 
of the Society during its first 25 
years, its formation and growth, 
and its developments and accom- 
plishments since 1934. The work 
performed by the Technical Com- 
mittee during the past 25 years is 
outlined, and the publication rec- 
ord of the Society is itemized 
under the heading “Methods of 
Analysis and Related Tables 1935- 
1959.” The Foreword was contrib- 
uted by Eric Kneen, who served 
as President in 1958 and 1959. The 
five members of the Society who 
prepared the copy are Kurt Becker, 
Philip P. Gray, Stephen Laufer, 
Alex Sigal, and Robert I. Tenney, 
who served under the Silver An- 
niversary Committee, with William 
D. McFarlane, chairman, and Fred 
C. Baselt, editor. 


Chromatography in flavor re- 
search. As a part of their continu- 
ing development program in -mod- 
ern research methods, Fries & 
Fries Inc., Cincinnati and New 
York, have installed a vapor phase 
chromatograph unit for research 
purposes. Experimental work has 
been in progress for some time 
and will continue as part of their 
basic research program. There are 
hopeful indications that this will 
be a very useful laboratory tool 
for the investigation of hitherto 
unknown compounds useful for ap- 
plication to flavors and perfumes. 
Although these instruments are 
sometimes applicable to the con- 
trol of very simple mixtures, there 
are many problems still to be 
overcome with respect to the com- 
plex combinations that are en- 
countered in modern flavor and 
perfume materials. 

s & e 


Canadian wheat report. The 
Bank of Montreal Business Review 
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Use these emulsifiers with never a qualm about the recent Food 

S f Additives Amendment. Myverol® Distilled Monoglycerides are pre- 
are pared from the glycerolysis of edible fats or oils. They give you 
exceedingly fine control over the texture of foods which contain 

fats. They are bland, stable. High in monoester content, they 

emulsify at lowest possible cost. To review what they can do for 

you, write Distillation Products Industries, Rochester 3, N. Y. 

Sales offices: New York and Chicago « W. M. Gillies, Inc., West 

Coast * Charles Albert Smith Limited, Montreal and Toronto. 


distillers of monoglycerides 
made from natural fats and oils 


Also ... vitamin A in bulk 
for foods and pharmaceuticals 








Distillation Products Industries is « division o¢ Eastman Kodak Company 
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states that early snowstorms and 
cold weather have prevented com- 
pletion of harvesting operations in 
many parts of the Canadian prai- 
ries. About 28% of the 1959 wheat 
crop will remain in the fields over 
the winter. The available supply 
of wheat is below 1 billion bushels 
for the first time in 5 years. 
e & e 


Nebraska Bakery Production 
Club. The club’s October technical 
session was held on Saturday the 
24th, following a luncheon in the 
Ranch Room at Birchwood Club 
in Omaha. William B. LeMar, pres- 
ident, was in charge. Donald K. 
Dubois, manager of bakery serv- 
ices, Huron Milling Co. Division, 
Hercules Powder Co., Harbor 
Beach, Michigan, spoke on the 
subject “Vital wheat gluten — why, 
when, and where.” He discussed 
the manufacture and properties of 
vital wheat gluten and its use in 
the baking industry to produce 
white, rye, and specialty breads 
and rolls. 

The club’s November technical 
session was held on the 21st, fol- 
lowing a luncheon in the Persim- 
mon Room at Hotel Castle in 
Omaha. 

Title of the talk given by Edwin 
Moniot of the Baker Process Co. 
was “Continuous mixing — Your fu- 
ture has arrived.” Mr. Moniot de- 
scribed the Do-Maker continuous 
mixing system by means of a sound 

Im, and answered questions per- 
taining to recent developments 
concerning the process. 

Ephraim Marks, Omaha attorney 
and Colonel in the Army Reserve, 
gave a talk about his recent trip 
to Russia, illustrated with fine color 
photos taken there. 

Plaques were presented to Ralph 
Timperley and Elmo Nowotny, 
former president and vice-president 
respectively, in recognition of their 
fine services during the past year. 

The next session of the club will 
be held in the spring. 


Pie through the centuries. Apple 
pie is given thorough treatment in 
D&O News, December issue — 
with just a quick glance at its 
predecessors, the Christmas pie or 
plum pudding, and the earlier meat 
pie or “variety stew,” so called by 
Chaucer. Quoting from the News: 

“If the average American were 
to be asked what food he considers 
typically U.S.A. vintage, chances 
are he would name hot dogs or ice 
cream. In either instance he’s 
wrong. Hot dogs originated in Ger- 
many, and ice cream in France. 
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In fact, an alien beginning can be 
traced to almost any popular food 
that comes to mind — except apple 
pie, created by the New England 
colonists during the earliest days 
of the nation. 

“For the privilege of eating pies, 
either store-bought or home-baked, 
Americans will spend almost $1 
billion in a year, according to 
Richard Comstock, head of Com- 
stock Foods, Inc., largest processor 
of pie-sliced apples and ready-to- 
bake pie fillings in the world. This 
money will be divided among 
nearly 2 billion pies, more than a 
third of which will be apple. 
Significantly, nearly 75% of the 
pies will be baked by 50 million 
housewives in their own kitchens.” 

D&O News is published by 
Dodge & Olcott, Inc., 180 Varick 
St., New York 14, N. Y. 


° © ce 


Price increase: sodium and cal- 
cium propionates, Eastman Chemi- 
cal Products, Inc., announces an in- 
crease of 3c per lb., effective 
January 1, 1960, in the price of its 
sodium and calcium propionates, 
used in bakery products to control 
the formation of mold and rope. 
The new price schedule for both, 
delivered in 150-lb. drums, will be 
36%c per lb. east of the Rockies 
and 39%c west of the Rockies, ap- 
plying in all parts of the U. S. and 
Canada. The company points out 
that the new prices are still below 
those of 1954 in spite of sharp in- 
creases in cost of labor, raw ma- 
terial, and freight. 

6 e ° 


Translation available. The office 
of Technical Services, U. S. De- 
partment of Commerce, offers the 
following translation: 

“Effect of load and composi- 
tion of initial material on the 
efficiency of sieve performance 
in cleaning grain mixtures”; 17 
pp. (13 figs. omitted), 7 refs. 
Trans. of Vsesoyuznyy Nauchno- 
Issledovatel’skiy Inst. Zerna Tru- 
dy (USSR) 1954, v. 27, pp. 217- 
235 (59-17116). 

Results are presented of an ex- 
perimental investigation to deter- 
mine the basic factors influencing 
the relationship between the per- 
formance of the “subsow” sieve 
(sieves for separating particles 
smaller than the main component 
of a given grain mixture), on the 
one hand, and the applied load and 
the composition of the initial grain 
mixture, on the other hand. 

Available in either microfilm or 
photocopy; order microfilm from 
Photoduplication Service, Publica- 


tion Board Project, Library of Con- 
gress, Washington 25, D. C.; price 
$2.70; photocopy from Literature 
Service Associates, Route 1, Bound 
Brook, N. J., $4.80. 


General Mills report. Sales for 
the 6 months ended Nov. 30, 1959, 
of $265,947,296, compared with 
$274,991,340 for the same period 
in 1958, are reported by General 
Mills. Net income was down cor- 
respondingly. President C. H. Bell, 
in a semiannual report to stock- 
holders, explained that interim re- 
sults cannot be taken as an accurate 
projection of income for the full 
fiscal year. Historically, company 
profits in the first 6 months tend 
to be less than in the second. How- 
ever, Bell added, indications are 
that earnings for the full year end- 
ing May 31 will not equal the pre- 
vious year’s all-time peak. 

The company has broadened its 
base of future earnings by acquir- 
ing three companies in the first 6 
months. It also introduced a new 
line of cake mixes, instant mashed 
potatoes, and two ready-to-eat ce- 
reals, and began production of a 
multi-purpose food for the Meals 
for Millions Foundation. 

Introduced to industry were 24 
new fatty nitrogen chemicals and 
six epoxy resins. A smaller me- 
chanical arm manipulator for re- 
mote handling of radioactive ma- 
terials was developed. 


CLASSIFIED 


WANTED: CEREAL CHEMIST 
with creative interests to develop 
new products as well as_ take 
charge of quality control] work. Ap- 
plicants should have a good know!- 
edge of bread baking technology 
as well as the general field of 
cereal technology. Work will be 
quite varied and will include a 
small amount of travel. 

Company is well established, 
having been in business forty-seven 
years and is located in the Pacific 
Northwest, a particularly good 
place to work, play and raise a 
family. 

Salary to be commensurate with 
experience. Profit sharing plan. 

Please submit resume stating 
age, education, personal back 
ground and salary requirements. 
All replies will be held confidential. 

Reply to: Department 98, CE- 
REAL SCIENCE TODAY, 1955 
University Avenue, St. Paul 4, Min- 
nesota, 
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successfully captures the fresh, subtle character 
wel of coconut. 
This Givaudan development can be your key to 
coconut-flavored products that exactly suit the public 
| taste. Our Imitation Coconut withstands high baking 
[ST temperatures... brings out the full custard richness 
lop and creamy goodness of the real coconut flavor... has 
ake : excellent shelf-life properties in your powdered products. 
Ap The mellow undertones of Givaudan’s Imitation 
wl- Coconut provide the flavor-rich appeal of fresh coconut 
gy for the greater success of your baked goods, candies, 
of puddings, and powdered mixes. We invite your 


inquiries for both our liquid and powdered imitation 
coconut flavors. 
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AACC 


LOCAL SECTIONS 


Kansas City Section held its annual Christmas party 
the night of December 9, at The Wishbone in Kansas 
City. Fifty-seven members with their wives and guests 
attended, some from as far away as Oregon and Min- 
nesota. The Allied Trades provided a social hour be- 
tween 6 and 7 o'clock. During the family-style dinner 
of fried chicken, door prizes were drawn and awarded. 
Entertainment was the game of Bingo, and prizes 
were contributed by participating companies. Mem- 
bers of the committee who arranged the traditional 
affair were W. R. Green, Continental Baking Co.; 
H. G. Walter, Hoffman-La Roche, Inc.; and Lawrence 
Iliff, General Mills, Inc., chairman. 


e © * e 

New York Section had for its guest speaker on 
December 8 Herman Saussele, Jr., of Anheuser-Busch, 
Inc., St. Louis; his topic was “Liquid sweeteners — 
various types, their properties and applications in 
the baking and related fields.” Mr. Saussele described 
properties of sucrose and corn syrups and various 
blends of the two. He pointed out as advantages of 
liquid vs. solid sugars ease of handling, more sanitary 
handling, and reduced storage space requirements. 
Questions were answered after the formal talk. 

At the January meeting (12th) National President 
D. B. Pratt, Jr., was present for a chat on Association 
affairs and a discussion of communications problems 
between personnel and management in quality control. 

& * e o 

Northern California Section gathered on December 
9 for dinner at the Cottage Dining Room in Oakland; 
after dinner, members were conducted through the 
plant of the Golden Grain Macaroni Company at 
San Leandro. Jack Ziegler led the tour and explained 
the manufacturing process in detail. 

e e e e 

Pacific Northwest Section news: The Advisory 
Board of the Western Wheat Quality Laboratory met 
Tuesday, January 12. Reports on wheat quality for 
Pacific Northwest mills and for exports were given, 
as well as progress reports from members of the staff. 

e e e & 

Niagara Frontier Section’s January event was held 
at the Erie County Technical Institute in Buffalo, 
with dinner preceding the program. Stanley T. Tit- 
comb, who is with Research Supervision Control for 
Continental Bakery, spoke on “Flour quality from the 
baker’s viewpoint.” 

New officers are: Robert Van Burek, chairman; 
Franklin Wagner, vice-chairman; Charles Bronold, 
sec.; Vincent Lawson, treas. Executive committee 
members are Stanley Skelskie, Norman Schack, and 
George Wilkins. 

The Section extends hearty thanks to the follow- 
ing contributors of gifts for the Christmas party, and 
to Bill Smith for his efforts in making the party a 
memorable occasion: Curtice Bros., Gioia Macaroni, 
Hoffman-La Roche, Kaypeck Conc., Pick-Pak Farms, 
Sterwin Chemicals, Wallace & Tiernan, General Mills, 
Henry & Henry, International Breweries, Loblaw’s, 
Pillsbury Co., and George Urban Milling Co. 

e * e “@ 

Midwest Section met on January 4. After social hour 

and dinner, Irving McDowell spoke on the subject 
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“Establishing a flavor profile panel.” Mr. McDowell 
is an expert on the subject of flavor panels, having 
had considerable experience with the consulting firm 
of Arthur D. Little, Inc., authorities on problems of 
flavor and odor evaluation. He said that the flavor 
profile method of flavor testing, developed 12 years 
ago by this company, can be used to determine the 
component flavors and their intensities in any product, 
It is applicable not only to foods, but to many other 
products. It is the most reproducible of known meth- 
ods, but panelists must be carefully selected for abil- 
ity to perceive and communicate flavor sensations and 
then must be carefully trained in the disciplines of 
the art and science of flavor evaluation. 

On February Ist, Albert I. Kegan will speak on 
“New information on food additives legislation.” 

New members: Donald M. Kelly, Chickadee Prod- 
ucts; Edward Segel, J. E. Siebel Sons; and Robert 
Smith, A. E. Staley; all of Chicago. 





NEW AACC MEMBERS 

BUNKFELDT, Rupotr, Director of Food Research, 
Ovaltine Food Products, Villa Park, Illinois. 

Cuanc, Kun Hyun, Food Research Worker, 80 Ojang- 
Dong, Chung-Ku, Seoul, Korea. (Quartermaster 
Food Laboratory, Korean Army). 

Concepcion, Jose, Jr., Assistant General Manager, 
Republic Flour Mills, Inc., P. O. Box 1881, 
Manila, Philippines. 

Cosu, Len W., Managing Editor, Canadian Milling 
and Feed, 146 Bates Road, Montreal 26, Quebec, 
Canada. 

Davis, Joun E., Jell-O Division, Iglehart Brothers, 
1600 First Avenue, Evansville 7, Indiana. 

DeRitTER, ELMER, Superviser of Nutrition Labora- 
tories, Hoffmann-La Roche, Inc., Nutley 10, New 
Jersey. 

ENGLANDER, IRWIN, Research Chemist, DCA Food 
Industries, Inc., 45 W. 36th St., New York 18, 
New York. 

FINKEL, GILBERT, Research Chemist, DCA Food In- 
dustries, Inc., 45 W. 36th St., New York 18, New 
York. 

FLANDERS, THOMAS E., Head Chemist, The Beards- 
town Mills Co., Beardstown, Illinois. 

Heas.tey, Lynn, Chief Chemist, Abilene Flour Mills, 
Abilene, Kansas. 

Housman, Lewis J., Laboratory Director, B. Mani- 
schewitz Co., 143 Bay Street, Jersey City, New 
Jersey. 

Kauicn, S. J., Chief Chemist, Christie Brown & Co., 
200 Lakeshore Road, Toronto 14, Ontario, 
Canada. 

Kerr, KENNETH E., Laboratory Supervisor, Hales & 
Hunter Co., 140th and Stewart, Chicago 27, 
Illinois. 

LEARMONTH, Eric MiTcHELL, Director of Develop- 
ment, The Grange, Puckeridge, Herts, England. 
(British Soya Products). 

Maes, Epwarp, Vice President in Charge of Research, 
Lange Leemstraat 137, Antwerp, Belgium. (CEN- 
ATRA). 

PETERMANN, NicoLa, 5769 Balboa Drive, Oakland, 
California. (DCA Food Industries, Inc.). 

SCHIFFMANN, Rosert F., DCA Food Industries, Inc., 
45 W. 36th St., New York 18, New York. 








well 
vin 
finn 
is of 
avor 
ears 
the 
luct, 
ther 
eth- 
abil- 
and 


s of } 


. ON 


rod- 
bert 








ScHMIDT, GERHARD L., 14 Seaview Avenue, Marino, 
Adelaide, South Australia. 

ScHWEITZER, FRIEDRICH, Technical Director, Heudoer- 
felgasse 41, Vienna 23-Mauer, Austria. (Erste 
Wiener Walzmuhle and Secretary General for the 
International Association for Cereal Chemistry). 

S1EL, Epwarp, 3109 Mermaid Avenue, Brooklyn 24, 
New York. (DCA Food Industries, Inc.). 

Simpson, CHARLES M., Roanoke City Mills, Roanoke, 
Virginia. 

SmirH, SipNEY R., Chief Chemist, First National 
Stores, Inc., 5 Middlesex Avenue, Somerville, 
Mass. 

SosuLsKI, FRANK W., Department of Field Husbandry, 
University of Saskatchewan, Saskatoon, Sask., 
Canada. 

Sykes, Harowp G., Head of Yeast Research Section, 23 
Victoria Terrace, Menstrie, Clackmannanshire, 
Scotland. (The Distillers Co., Ltd.). 

TATTER, CHARLES W., Beatrice Foods, 1526 South 
State Street, Chicago 5, Illinois. 

VANDERBORG, ALEX, Analytical Chemist, 671 Manida 
Street, Bronx 59, New York. (The Great A & P 
Tea Company). 

Watpt, Leonarp M., Chief Food Chemist, Morning- 
star-Paisley, Inc., 4th and Utter Aves., Hawthorne, 
New Jersey. 

Weser, Rosert W., Technical Sales & Service, Colum- 
bia Malting Co., 141 West Jackson, Room 2045, 
Chicago 4, Illinois. 

WipHE, Tore, Cooperative Férbundet, Avd. 205, 
Stockholm 15, Sweden. 





AACC TECHNICAL COMMITTEES, 1959-1960 
Revised 

Amino Acid Analysis 

M. L. Hawryluk, Chairman 

Bran in Flour 

Wilbur Deatherage, Chairman; W. R. Green, T. H. Me- 
Cormick, Stanley McHugh, Morris Neustadt 

Bread Staling 

L. B. Crossland, Chairman; Noel Kuhrt, Karel Kulp, 
James Pence, Oscar Skovholt, Stanley Titcomb 

Cake Flour 

Harry Miller, Chairman; M. A. Barmore, H. H. Favor, 
Leo Fratzke, L. F. Jents, T. P. Kichline, Harry Loving, 
Stanley McHugh, Jason Miller, L. V. Rogers, J. P. 
Woolcott 

Color Measurement 

Archer C. Wilcox, Chairman; C. L. Brooke, D. R. Coles, 
Fred Schmalz, E. L. Von Eschen, L. L. Warren 

Cookie Flour 

Lester Brenneis, Chairman; J. C. Finley, L. H. Fratzke, 
Harry Miller, Grant Pearcy, W. W. Prantz, Hamilton 
Putnam, F. R. Schwain, Howard Simmons, Tod J. 
Stewart 

Cracker Flour 

Jan Micka, Chairman; W. H. Hanson, W. L. Heald, T. E. 
Hollingshead, J. S. Kelley, Marvin Lawrenson, Ray 
Mooi, L. S. Thompson, A. G. O. Whiteside 

Definition of Terms 

Charles N. Frey, Chairman; C. G. Harrel, C. L. Brooke, 
Sutton Redfern 


Drug and Antibiotic Assay in Feedstuffs 

R. C. Wornick, Chairman 

Enzyme Assay 

L. A. Underkofler, Chairman; E. J. Bass, B. Marlo Dirks, 
Philip P. Gray, Marcel Labbee, Gerald Reed, M. J. Wolf 

Experimental Milling 

Rae Harris, Chairman; W. J. Eva, H. K. Heizer, Frank 
McNeill, Harry Obermeyer, Gene Vickers 

Farinograph Standardization 

S. J. Loska, Chairman; |. Hlynka, Robert Laster, Law- 
rence Locken, Dale K. Mecham, W. C. Shuey 

Fat Acidity 

Robert Glass, Chairman; Doris Baker, Eugene J. Guy, 
Howard Roth, Lawrence Zeleny 

Flour Particle Size Analysis 

Ben Grogg, Chairman; Merlin Anderson, R. E. Brown, 
Paul R. Crowley, James M. Doty, Avrom Handleman, 
Frank Wichser 

Flour Specifications and Approved Methods 

George Garnatz, Chairman; W. H. Cathcart, Gaston Dal- 
by, James M. Doty, L. F. Marnett, W. R. Mitchell, Wen- 
dell Reeder, Fred Schmalz, Oscar Skovholt, Betty Sul- 
livan, E. L. Von Eschen, L. L. Warren, John Whinery, 
William Ziemke 

Macaroni Products Analysis 

L. D. Sibbitt, Chairman; C. C. Fifield, C. M. Hoskins, 
G. N. Irvine, J. J. Winston 


Microorganisms in Cereal Products 
C. M. Christensen, Chairman; Anatole Crane 
Mineral Analysis of Feedstuffs 


E. E. Chapman, Chairman; C. O. Gourley 


National Check Sample Service 

L. H. Fischer, Chairman; H. C. Becker, L. J. Brenneis, 
James M. Doty, D. K. Dubois, F. R. Earle, J. B. Mor- 
genson, L. L. Warren 


Organic Acid Analysis 

C. A. Watson, Chairman; K. L. Fortmann, D. F. Hous- 
ton, J. F. Lawrence, Gildo J. Servadio, Lazare Wiseblatt 

Oxidizing and Bleaching Agents 

Meade Harris, Chairman; D. K. Cunningham, Charles 
Ferrari, K. A. Gilles, C. B. Gustafson, I. Hlynka, V. E. 
Munsey 


Pesticide Residues 


W. O. Edmonds, Chairman 


Prepared Baking Mixes Analysis 
W. F. Schroeder, Chairman 
General Subcommittees: 
Hydrolytic Rancidity of Fats: Edward Feigon, Chair- 
man; R. L. Dowdle, L. F. Jents, Donald C. Meek, 
J. B. Woerfel 
Plasticity of Fats and Emulsifiers: Donald C. Meek, 
Chairman; R. L. Dowdle, O. A. Oudal, Joseph Radov, 
F. R. Schwain, J. B. Woerfel 
Rate of Hydration of Powdered Milk: C. K. Sherck, 
Chairman; J. S. Barry, D. R. Coles, D. E. Downs, 
L. F. Jents, Charles O’Malley, C. F. Obenauf, J. W. 
Tucker 
Rate of Reaction of Leavening Agents: Richard Haynes, 
Chairman; Marvin Byer, L. B. Crossland, Donald C. 
Meek, Paul Ramstad, Paul E. Tack, J. W. Tucker 
Yeast-Raised Products: D. E. Downs, Chairman 
Proximate Analysis of Feedstuffs 
Paul J. Mattern, Chairman; Charles S. Fudge 
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Biophysical Science —A Study’ Pro- 
gram; J. L. Oncley, editor-in-chief. 
John Wiley & Sons, New York, 1959; 
568 pp. + 41 of index. Price, $6.50. 
Reviewed by LUDVIG REIMERS, Gen- 
eral Mills, Inc. (retired). 


This volume is based on the Study 
Program in Biophysical Science or- 
ganized by the Biophysics and Bio- 
physical Study Section of the Na- 
tional Institutes of Health, Public 
Health Service, U. S. Dept. of Health, 
Education, and Welfare, and held in 
Boulder, Colorado, July 20 to August 
16, 1958. The material has also been 
published in the January and April 
1959 issues of Reviews of Modern 
Physics. As stated by the publisher. 
“This book is a carefully integrated 
series of papers constituting compact 
summaries of certain key problems 


Revision of CEREAL LABORATORY METHODS 
Majel M. MacMasters, Chairman: K. L. Harris, John A. 
Johnson, O’Dean L. Kurtz, Max Milner, Raymond 


Tarleton 
Sampling of Cereal Products 


Lawrence Zeleny, Chairman; Morris Neustadt 


Sanitation of Cereal Products 


O’Dean L. Kurtz, Chairman; Harvie Barnard, Ross Cory, 
D. B. Davis, D. K. Dubois, W. O. Edmonds, Harold 
Goossens, Robert Kilborn, John McClure, T. H. Mc- 


Cormack, P. J. Marek 
Sedimentation Analysis 


W. T. Greenaway, Chairman; D. C. Abbott, F. B. Agasie, 
M. E. Armour, H. C. Becker, D. K. Dubois, W. J. Eva, 
J. W. Giertz, W. L. Heald, A. J. King, J. L. Lamkin, 
G. W. Lenser, Edward Liebe, L. F. Marnett, C. D. Neill, 
P. D. Ocha, L. E. Schonlau, H. H. Schopmeyer, Elden 
Smurr, Tod J. Stewart, Martin Wise, Mary V. Zaeh- 


ringer 
Soybean Analysis 


L. R. Brown, Chairman; E. F. Budde, Kenneth Holt, 
M. W. Dippold, J. E. Lawler, G. H. Rapaport, C. K. 
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and critical evaluations of recent 
advances in the field. The papers 
span the range from atoms, light 
quanta, and ionic solutions through 
biological macromolecules, tissues, 
and ultra structures to sensory mech- 
anisms and signal processing by 
high neural centers.” The 61 chapters 
are by scientists qualified to discuss 
the exciting new discoveries made by 
physical and chemical approaches to 
biology. 

In addition to workers in this field, 
the book will be of value to others 
in related sciences who wish to keep 
informed of the first line of progress 
in biophysical science and to those 
seeking answers or clues to their own 
problems. The authors go to the 
levels of the cell, the macromolecule, 
and the molecule, and apply mathe- 


J. P. Woolcott 


Sugar Analysis 


Redfern 


W. H. Ziemke 


gulski 


Sherck, M. L. Valletta 
Starch and Pentosans 
Walter S. Hale, Chairman 


Statistics and Experimental Error 


Peter James, Chairman; Rae Harris, W. O. S. Meredith, 


R. J. Dimler, Chairman; C. L. Brooke, R. B. Koch, Sutton 


Test Baking Standardization 

L. D. Longshore, Chairman; D. C. Abbott, D. K. Dubois, 
E. C. Edelmann, Jacob Freilich, D. F. Meisner, Wen- 
dell Reeder, Henry Solle, S. N. Vilm, Frank Wichser, 


Vital Gluten Methods 

W. A. Carlson, Chairman; L. H. Burt, R. L. High, Keith 
Kilander, J. M. Wolf 

Vitamin and Mineral Analysis 

Welker Bechtel, Chairman; C. Henry Allen, Jerry Chawes, 
D. B. Davis, C. B. Gustafson, G. J. Hill, J. J. Kagan, 
D. L. Kinally, J. F. Mahoney, J. H. Panton, Mary Re- 





matical precision frequently and 
where possible. Emphasis is on a 
thorough understanding of simpk 
processes and leading to fundamental 
priciples. A wealth of references js 
provided. 








Among the fields reviewed are cell 
dynamics, mechanism of muscle ae. 
tion, polyelectrolytes, energy recep. 
tion and transfer, chemical character. 
ization of proteins, carbohydrates, 
and lipids, free radicals, hydrogen 
and other bonding, biometric syn. 
thesis, structure of cytoplasm and 
lamellar systems, nucleic acids, 
nerve action, coding and informa. 
tion theory, polymer configuration, 
and enzyme mechanics. 












The cereal chemist will be most 
interested in the considerable in. 
formation on protein theory and on 
radiation studies. Several chapters 
concern amino acids, peptides, pro- 
tein structure and bonding and 
their part in synthesis and in the 
transfer of energy. Cereal chemists, 
now familiar with operating levels 
of irradiation and the effects on con- 
sumer acceptability, will be interested 
in the 23 pages devoted to this sub- 
ject and dealing more specifically | 
with the changes at the molecular 
and macromolecular levels. Some 
may find interest in the chapter on 
rheology of macromolecular systems. 
For most cereal chemists, the volume 
will serve to keep them abreast of 
activities in an allied field. 
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table setting by 
Georg Jensen Inc., New York 


For your packaged cereals and dry mixes we suggest 


BANANA ® BUTTER CARAMEL *® LEMON 
MAPLE ® PINEAPPLE 


Developed in the I.F.F. Research and Creative Laboratories specifically to 
give better quality taste to prepared mixes, and carefully designed to 
withstand long shelf-life and bakeout, these flavors will assure 


BASIC GOOD TASTE when your product is served. 


Send for your samples! 
INTERNATIONAL FLAVORS & FRAGRANCES INC. 
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van Ameringen-Haebler and Polak & Schwarz 





521 West 57th Street | New York 19, New York 


ARGENTINA AUSTRIA BELGIUM BRAZIL CANADA ENGLAND FRANCE GERMANY 
HOLLAND INDONESIA ITALY NORWAY SOUTH AFRICA SWEDEN SWITZERLAND 


LEADING CREATORS AND MANUFACTURERS IN THE WORLD OF FLAVOR 


The union of these two famous brands, to form International Flavors & Fragrances, Inc., brings together an 
unequalled combination of products, skills, and facilities to serve flavor users better than ever before. 
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OVERLOADED ? 


Then let Doty Laboratories 
give you that customized 
service we've given to 


so many others. 


If you need vitamin 


analysis, sanitation analysis, 


complete bakery service, 
specialized mixing and 
blending, or just ordinary 
protein, ash, and moisture, 


then we can help you. 


Our facilities are ex- 
tensive, our equipment 
up-to-date, and our chem- 
ists and technicians 
experienced. Let your 


problem be our problem. 


LET DOTY DO IT! 


Laboratories 


oe Clay St., 

North Kansas City 16, Mo. 
MILLING FEED ANALYSIS 
VITAMIN ASSAYS 
BAKING SANITATION 
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AT PRESS TIME 


As we entrust another issue of this 
journal to the skillful hands of our 
printer, attention immediately shifts 
to the winter meeting of the AACC’s 
Board of Directors. This is perhaps 
the most important of the two regular 
meetings due to the major topics dis- 
cussed, for example the Treasurer’s 
Financial Report and the local ar- 
rangements for the coming Annual 
Meeting. 

This year 12 AACC members ar- 
rive in Minneapolis to join five others 
who live in the area in a round of 
committee and Board meetings. In 
addition to the Board of Directors, 
there will be a major meeting of the 
Committee on the Revision of Cereal 
Laboratory Methods. This latter group 
will formulate policy and set up pri- 
mary specifications for the 7th edi- 
tion of this standard work. Much 
progress has already been made by 
this committee in cooperation with 
the Technical Policy Committee. A 
report will be made to the member- 
ship at AACC’s 45th Annual Meeting 
in Chicago. 

Among those coming to Minne- 
apolis will be Mr. O’Dean L. Kurtz, 
chairman of the Sanitation Methods 
Committee and director of the AA- 
CC’s new correspondence school in 
insect fragment recognition. Mr. 
Kurtz will confer with the headquar- 
ters staff and complete plans for the 
first mailing in the series scheduled 
for around January 22. This new 
AACC project has met with an unex- 
pectedly large advance registration 
which certainly indica‘es the need for 
a service of this type. 

Another first for the Association 
just recently announced is the Farino- 
graph Workshop planned for the con- 
clusion of the Chicago meeting. This 
is an eight hour school sponsored by 
the Physical Testing Methods Com- 
mittee for those interested in the the- 
ory and practice of farinography. In 


conjunction with the school will } 
the publication of a manual on farif 
ography compiled by the committe 
It is the first book of its kind am 
should be a classic in its field. 
though written primarily as a tead 
ing aid for those attending the Work 
shop, it will be made available to a 
interested parties for a nominal fé 
at the completion of the course. Mj 
William C. Shuey, Products Contre 
Department, General Mills, will os 
charge of the school. 


““WRITE A LETTER’ MONTH 


If it were within our power to do s0 
we would declare February “Writ 
a-Letter-to-Your-Officers Month.” W 
wouldn’t make this declaration wit 
any malice towards the majority @ 
AACC members to whom letter w 
ing is something to be put off unt 
tomorrow (this correspondent includ 
ed), but with the thought of tryin 
to provide better service. No progres 
sive company today attempts to op 
erate without the benefit of marke 
research. What the consumer likes of 
doesn’t like is of major importancé 
in planning new products or services, 
Unfortunately, the AACC does nd 
have the money or the staff to com 
tinuously poll its entire membershi 
regarding present and future needs, 
We make a sincere effort to get the 
“pulse” of the members at the Am 
nual Meeting through personal con 
tact and conferences with Local See 
tion officers, but this opportunity oc 
curs only once a year. Between meet 
ings, we must rely on the postman to 
bring us up-to-date. If you have any 
complaints (and we hope they’re few) 
or suggestions regarding the Associ 
ation or its publications, please let us 
know by writing to one of the officers 
or editors or to AACC headquarters 
in St. Paul. And if things are going 
just the way you want them, we'd 
like to know that, too. 


RIT. 








